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SPECIFICATION 

1. Title of the Invention 
Active -Matrix Panel 
2 • Claim 

An active-matrix panel comprising: 

an array of MOS thin-film transistors (TFTs) having channel portions 
formed by a thin film of polysilicon; 

scanning lines and data lines for driving said TFTs; 

pixel electrodes driven by said TFTs; 

a first insulating substrate on which said array of TFTs, said scanning 
lines and data lines, and said pixel electrodes are formed; 

a second insulating substrate having a common electrode and placed 
opposite to said first insulating substrate via a space of the order of 
micrometers ; and 

a liquid crystal material driven by an electric field produced between 
each of said pixel electrodes and said common electrode, 

wherein a first electrode formed by a semiconductor layer of the TFTs 
and a second electrode having at least an overlap with said first electrode 
via a first insulating layer are provided, 

said pixel electrodes have at least an overlap with said second 
electrode via a second insulating layer, and 

said first electrode and said pixel electrodes are electrically 
connected. 

3. Detailed Description of the Invention 
[Industrial Field of Utilization] 

The present invention relates to active-matrix panel structures. 
[Prior Art Techniques] 

The prior art active-matrix panel structure is described in "Nikkei 
Electronics" , 1984, September 10, No. 351, pp. 211-240. Fig. 2 shows an example 
of a cross section of an active-matrix panel. Shown are insulating substrates 
201, 202, a semiconductor layer 203, insulating layers 204, 207, a gate 
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electrode 205 connected with scanning lines, data lines 208, pixel electrodes 
209, a common electrode 210, and a liquid crystal material 211 that is driven 
by an electric field developed between the liquid crystal material and the 
common electrode 210. 

[Problem to be Solved by the Invention] 

The aforementioned prior art technique suffers from the following 
problem. Since the capacitance of the liquid crystal material is small, the 
voltage applied to the liquid crystal material is not held sufficiently. 
Therefore, a large contrast ratio cannot be obtained. 

The present invention is intended to solve this problem. It is an object 
of the invention to realize an active-matrix panel in which a sufficiently 
large capacitance is added in parallel with the capacitance of a liquid crystal 
material to thereby produce a large contrast ratio. 
[Means for Solving the Problem] 

An active -matrix panel in accordance with the present invention has 
a first electrode formed by a semiconductor layer of TFTs and a second 
electrode having at least an overlap with said first electrode via a first 
insulating layer. Pixel electrodes have at least an overlap with the second 
electrode via a second insulating layer. The first electrode and the pixel 
electrodes are electrically connected. 
[Operation] 

In the aforementioned structure in accordance with the present 
invention, a capacitance created by an overlap between the first electrode 
and the second electrode and a capacitance created by an overlap between the 
second electrode and the pixel electrodes are added in parallel with the 
capacitance of the liquid crystal material. Therefore, the voltage applied 
to the liquid crystal material is held sufficiently. As a result, an 
active-matrix panel having a large contrast ratio can be accomplished. 
[Embodiment] 

Fig. 1 shows one example of a cross section of an active-matrix panel 
in accordance with the present invention. Its process sequence is described 
in detail. 

First, polysilicon is deposited on an insulating substrate 101 to a 
thickness of 1000 A and patterned to form a semiconductor layer 103. Then, 
the semiconductor layer 103 is thermally oxidized to form an insulating layer 
104. Subsequently, polysilicon is deposited, phosphorus is diffused, and 
a patterning operation is performed to form a gate electrode 105. Phosphorus 
ions are implanted to form source and drain regions in the semiconductor 
layer 103. Then, ITO is deposited by sputtering and patterned to form an 



JP63-121886 



intermediate electrode 106. Thereafter, NSG is deposited over the whole 
surface to form an insulating layer 107. Contact holes are formed. Then, 
ITO is deposited by sputtering and patterned to form data lines 108 and pixel 
electrodes 109. On the other hand, a common electrode 110 is formed on an 
insulating substrate 102 to fabricate a counter substrate. This counter 
substrate is placed opposite to the active -matrix substrate with a space 
of the order of several micrometers therebetween and fixed there. A 
liquid-crystal material 111 is injected into this space, thus completing 
an active-matrix panel. 

In the active-matrix panel fabricated by the process sequence 
described thus far, the intermediate electrode 106 is placed at the same 
potential as the common electrode 110. A capacitance created by the overlap 
between the semiconductor layer 103 and the intermediate electrode 106 and 
a capacitance created by the overlap between the intermediate electrode 106 
and the pixel electrodes 109 are added as pixel capacitances. As a result, 
the pixel capacitance increases drastically. 
[Effects of the Invention] 

As described thus far, the active-matrix panel in accordance with the 
present invention has a large pixel capacitance and so drop of the effective 
voltage due to leakage from the liquid crystal material itself and due to 
TFT leakage is quite small. Hence, a large contrast ratio is obtained. 
Furthermore, the pixel capacitance has increased, making the panel more 
immune to noise introduced by the capacitive coupling between data lines 
and pixel electrodes. This reduces flicker. 

In this way, the present invention increases the contrast ratio of 
an active-matrix panel and reduces flicker, thereby improving the display 
performance . 

4. Brief Description of the Drawing 

Fig. 1 is a cross -sectional view of an active -matrix panel in accordance 
with the present invention; and 

Fig. 2 is a cross -sectional view of the prior art active-matrix panel. 

103: semiconductor layer; 
104: insulating layer; 
106: intermediate electrode; 
107: Insulating layer; 
109: pixel electrodes 
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